Tumor STAT3 tyrosine phosphorylation status, as a predictor of benefit from adjuvant chemotherapy for breast cancer.
Signal transducer and activator of transcription 3 (STAT3) is a point of convergence for numerous oncogenic signaling pathways. In breast cancer cell lines and xenograft models activated STAT3 participates in breast tumorigenesis, while studies in humans have demonstrated that phosphorylated (tyrosine705)-STAT3 is a marker of good prognosis in breast cancer. In order to resolve this paradox we hypothesized that in clinic, phospho-STAT3 has a predictive role of benefit from adjuvant chemotherapy; therefore the goal of this study was to determine the usefulness of phospho-STAT3 status as a predictor of benefit from adjuvant chemotherapy in breast cancer patients. Immunohistochemical analysis of phospho-STAT3 was performed on a tissue microarray of breast cancer specimens. The expression pattern of phospho-STAT3 was retrospectively correlated with pathological parameters and overall survival in patients who were or were not treated with adjuvant chemotherapy. Of 375 tissue specimens interpretable for phospho-STAT3, 134 (36 %) exhibited positive phospho-STAT3 nuclear expression. Among 234 patients who received adjuvant therapy, those with tumors displaying positive phospho-STAT3 nuclear expression had a better ten-year rate of overall survival than patients with tumors displaying negative phospho-STAT3 nuclear expression (P = 0.001). Among patients who did not received adjuvant chemotherapy, positive phospho-STAT3 nuclear status was not correlated with increased overall survival (P = 0.54). Positive phospho-STAT3 was correlated with improved overall survival only among patients who received adjuvant chemotherapy in a multivariate analysis adjusted for stage, grade, hormonal status, Her2 status, and age, irrespective of the chemotherapy regimen received (hazard ratio for death, 0.35 [95 % CI 0.188-0.667]; P = 0.001). These findings support the role of phospho-STAT3 as a marker of favorable outcome in breast cancer patients treated with adjuvant chemotherapy. Whether phospho-STAT3 has a predictive role of benefit from adjuvant chemotherapy has to be validated on prospective, randomized, controlled studies.